Natriuretic peptides as therapy in cardiac ischaemia/reperfusion.
Natriuretic peptides elicit vasodilation, increased sodium excretion and concomitant diuresis, and counteract the RAAS. In the heart itself, natriuretic peptides may also act anti-inflammatory and antifibrotic. This has led to the pursuit of natriuretic peptides and chemically modified peptides as adjunctive therapy in myocardial ischaemia. However, natriuretic peptide infusion may also influence the endogenous natriuretic peptide response and lipid accumulation. We hypothesised that a) natriuretic peptide infusion (BNP and CD-NP) is cardiomyocyte protective, b) affects the endogenous response, and c) facilitate cardiac lipid accumulation. We examined these effects in a minimally invasive porcine model of regional cardiac ischaemia and reperfusion. The studies were supplemented by a 48-hour porcine model of ischemia and reperfusion as well as an in vitro study of BNP administered in a HL-1 cell model of "ischaemia/reperfusion". Infarct size was determined by TTC staining, plasma troponin T release, and total RNA integrity in cardiac tissue samples. The endogenous response was assessed by a processing-independent proANP immunoassay and mRNA quantitation. Lipids in plasma and myocardial tissue were determined by TLC. The studies show that natriuretic peptides decrease cardiomyocyte damage, possibly partly through indirect mechanisms. Furthermore, BNP infusion completely inverts the endogenous response, whereas CD-NP infusion does not. Finally, both natriuretic peptides increase plasma free fatty acids, which is associated with an increased cardiac lipid accumulation in non-ischaemic myocardium. In conclusion, the studies suggest that natriuretic peptides are beneficial in terms of reduced cardiac injury. In addition, the endogenous natriuretic peptide response is inverted. The results advocate for pursuing natriuretic peptide treatment in ischaemia/reperfusion damage. However, the metabolic consequences in a cardiac tissue challenged by ischaemia should be pursued before testing the peptides in patients.